Pharmacokinetics in rats and efficacy in murine ovarian cancer model for solid lipid nanoparticles loading docetaxel.
Docetaxel was used extensively in ovarian cancer treatment in the combination with platinum compound. However, the serious side effect of clinically available formulation limits its further application. The aim of this work was to evaluate the pharmacokinetic behavior, acute toxicity and in vivo antitumor efficacy in murine ovarian cancer model of docetaxel loaded solid lipid nanoparticles (DSN). The particle size of DSN was 97.4 +/- 6.4 nm, and the encapsulation efficiency and loading capacity were 91.1 +/- 1.5% and 3.52 +/- 0.05%, respectively. The release behavior of docetaxel from DSN showed that only 45% of docetaxel was released within 24 h. The pharmacokinetics and biodistribution showed that the half-life (t1/2) and mean residence time (MRT) of docetaxel in DSN treated rats were significantly elongated because of the redistribution of docetaxel from reticulo-endothelial system (RES) to circulation system. Compared with Taxotere, DSN showed more potent in vivo anti-ovarian cancer activity with higher maximum tolerated dose (MTD). Our results suggested for the first time that solid lipid nanoparticles could be a potential candidate to enhance the efficacy of anti-ovarian cancer of docetaxel with low toxicity. The systematical study on pharmacokinetics, biodistribution, in vivo anti-tumor activity and MTD of DSN could improve the understanding of increased antitumor activity of DSN in vivo.